Adhesion and retention of a bacterial phytopathogen Erwinia chrysanthemi in biofilm-coated porous media.
The goal of this study is to investigate the impact of biofilm physical and biological properties on bacterial transport and deposition in porous media. Experiments were performed in packed columns to examine the removal of Erwinia chrysanthemi (Ech3937), a phytopathogen, from the bulk fluid due to its attachmentto glass beads coated with Pseudomonas aeruginosa biofilms. Two isogenic P. aeruginosa strains, PAO1 and PD0300, with different EPS secretion capabilities and EPS compositions, were used to culture biofilms. The Ech3937 transport and distribution in packed columns were studied in both upflow and downflow cell injection modes over a range of solution ionic strengths. The results show that the presence of biofilm strongly interferes with the deposition behavior of Ech3937 in porous media. The spatial variation of deposited Ech3937 cells contradicts the log-linear pattern predicted by the classic filtration theory, indicating that the biofilm physical structure and polymeric interactions between the biofilm EPS and Ech3937 cell surface are the main mechanisms that control bacterial deposition. When the biofilm accumulation is relatively small, bacterial adhesion onto biofilm-coated porous media is mainly inhibited by steric forces. By contrast, cell deposition is enhanced by the reduced porous media porosity when biofilm is more abundant.